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Abstract of JP6013621 

PURPOSE:To improve field concentration at 
the part of an N<->-type drift layer near a gate 
electrode in a trench gate type MOS-FET is 
relieved and improve a breakdown strength. 
CONSTITUTION:The thickness of a first gate 
insulating film 6a provided between a gate 
electrode 5 and an N<->-type drift layer 2 is 
made to be smaller than the thickness of a 
second gate insulating film 6b provided 
between the gate electrode 5 and the part of a 
well region 33 in which a channel is formed so 
as to have the part of the N<->-type drift layer 
2 near the gate electrode reversed to a P-type 
part. 
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[gift] M/Vf-y-MMOSFETtt^T, N 
**2®y-H6«K6bJ:!)*<U ±»y-b*« 
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3:p ^xJitfRlff 



6a : JUiy-h 

6al : Hi y-r ft«J»fflfi©# 
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[■*gi] mimmmcD^mtemt. m*m&m<D 
na»»cM* n&a 1 *ti<of mmi:. ±ib 

&ffi#J fc c CD ¥*ifcJi h «§U$ \z o & # s <t 5 AM £ ti 
«£-fS«fc5, *©WP*±IB8 2©IMWa>IUPfcjfc'< 

wtzj&mtz&fri*, ^©^©gB^tit^T^sset/sg 

#{£<fc-=>T:}3»K 

m 2 mmm<DS.«&mnxm.t>n?> .tscfcoTv^adt 
*#«i:*-«¥*tt*B. 

[»#B3] »#m i3«©*M£<*3Sfifc::i3Vvt\ 
±effilflSSfflS|l|CDs »2*«Sl©r>^fR«TI8© 
B**fcH\ ±ffi* 1 ©*6$iJgl©-g|3£rt-UT±H3ffl 1 * 
BS<DJ|MM*J|a>— fftfffiB IT* 0 , 
±!BWfcJfffl, ±IBSl©«fi^*^bT«"JffllS@© 

jsfflswsusfflPssBffl^— ^-ascjeg-rs^jctt^ 2 

±IBBl©IMM)l©* fHflim&l£B2:8S-r£ffi&<*. * 
©fWaPBBflH M h g -f 5 SB# 1 Jt ^X P < o x £ ») % 

iit 3E«ra» 1 itisatfi 2 itsicsg bt\ 
±b» 2 mnm<D +> *.MMk£±sm 2 #ss©^^ 

tc % o x v 5 c t £ ft W. £ T 3 ^iftll. 
[§fsRJS4] iS#E3f3«©¥aS#3Sfifc:}3Vvr, 

±%zmm seitisp^ iciss r s m 2 #ss© $ a: ivmw. 

fcL Bffi&flHiM**, ±fBfflfl>«a0« ±B->x;i/«W 

IB ^ jt ^Wi i: ffiJWSfig i: © p^ \z <i±33SI 2 ©«&liiffil# 
1t&LX^ZZ£ZftmtTZ>*mfr%iWo 

im&ms] »«jsi*v>b4©^-rn*»ici3«©* 



2 v-y 



£tv3J;-5, ±f382$«§!©'*i;ufatSi:ig-f sgpfl- 

*ft®.ttz*mit&m. 

& 1 ©IB 1 ^>g<fcJI±tc:!g 2 iS«£J©S 2 ifi^ft; 

±IB»lfc^b»3**<M^«*l*ia**bT, ±13 
Sg 2 2£tfgS 3 ¥##S£JliI-f £tfBj£&J&flM£®g 1 

s©^ i^/««xv±fa* i mmm(D¥mi$-mM*Bf$. 

±13^ l©»©j£ffigP^-$:j®J?B<Jtp^5feLT, ±I3M1 
±3B» 1 StF^ 2 ©»©^®±{C^M*m^©MP 

■€©^»J®«fiS*±l3^ lS'O t ^2©»rtt:a«)3i*, 

WJCOTfe*tSJ;-5^ l©i«fil*> ±!3^1^*tt:Ji© 
*II SI fc C ti t MMtf) tc o^c ifi § «t ^ ^ 2 ©±m*& 

43V^T, 

io~ l 0 laffl/cai ©Ilflfl 1 *«ft:jg©« 1 aEffi 

tjTtp^MW-rsxgi:, ^©&fag->>*— * 3 o o~ 

4 0 0" ffi*-Cl~5ISinfi i 3xgfc*j&ln]U ±E» 

^m©v ^ i (DM?)g.ffi±jsiv ( m 2 ©^js®±©a5^© 

JPKftiK:J:«b&v^fl[«£E©«»*sfflS*n*J:'5x ± 

!3«&iSiM©s ±§3^2 2ias©'j7i;nsj^i:g-rsa5^ 

im&m8] siifi©siwftifflsiii± 
tig 2 ©«sm©^ 2 i mmmcom 3 ^ 

««S©^4**#;B*, ^4*^a±{cmi^« 

mBftt&amizm 2 «ms©m 6 ¥m#-m*B!$.Lx 

tj; 2>t£ biz s ±§3^4X^5 

<D*m#m<DmmxL&mm*ftLXBi$.£ti&mwn& 
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[0 0 0 1] 

»*ttfcHU "flffcMI S (Metal Insulator Silicon) 

^ > ^tt© iri± * 0 a tz&xDm? mmRvrnm* mm 

[0 0 0 2] 

^it, MiKt rr>r -r- -r- >r- 

if P 3 >X xl/^ f ij r^H * ( IEEE Tran 

sactions Electrical Device), ED-34U1), p. 2329, 19 
87j tf^lifeNft*M-MOSFET#fc!), El 
1 3liCOMO S FE T«fe;KZ)»ffflfl»ig*^bTl^So 
[0 0 0 3] atiJVMs 2 0 1(iNft*M-MO 
S F E T-ir;i/ («TU-MOSFETh*I5« ) T\ 

^) 2 0 1 artcy-b««5#«»&*ftfc«»*tf 

[0 0 0 4] JUTBiR-rai:. ±I3U-M0SFET2 
0 l©N+*^StEl±^{±N-3it:^^r>>"V;i/ji2 

* -wi/Jl 2 fcfc F !✓ >r >»*Si:LT»<«J:-5k:3&oT*5 
tK Sfc±iaN- ^t:**^-w^J!2±U±P^;i/® 

ib:^^S/i»;i/Ji2©affl«CPa^«:Jl*jtt:ir^S/ 

COPS*»*iC«t C*X4SiibT^CDT«ICDN- 
xtf^ + ^^;i/S2 6DaHiC^*rSU^M/>^2 0 
latfM^W^ COH/>f 20 1arttliy- 
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[ooo5] St, ±iBP^3i;i/Tia*3cD±scDHiaaB 

^fcttN+ V-^««4#«J«$*lT*5i), ±BPSS* 
3 CD, ±fBN+ V-^»«4ilN- aibT^^S/ 
•WW! (KW>««) 2fc"Cj**ft&, ±HB«S^6 

2CD«®ffil^tt, £®C&J1©V— *«ffi7#J&a£ft 
T*D, SEV— ;<ttK7tiU ±IBN+ V-^S«4M 

tvtv^o *&±IBN- j.br^*^^;uJB2(Z)»ffi«t: 

-hiasass, 7, 8(±^n^ny- pstpg, v-* 

[0 0 0 6] J»C»fNiC-DV>TWW-rs. ±IBKl/-f > 

;i/««3 aCK&Basj&j^tu b7>^*ii*>tt 

3a*lotN-x^^>^;i/i (Kl/>f>«a) 2 

cans. ccDttsiT-, ±iBy-b^^G^^-^^^ 

[0 0 0 7] cio«taic:^-i'*;i/#ieE*iRik:JBfiE*ns 

U-MOS FE T 2 0 1 T-te^* *;i/*M»SRlt:««* 
n^D-MOSFET, o^Dft^M^21Jtt 
(Double diffusion) t) JgJSEbfc— fl£ft&MO S F 
EThlt-STV^<o^C0*J^^fe^^. *CD*JjS*8iW 

■r a ad cd -mo sfe TcDm^iz^rmmzmmir 

o 

[0 0 0 8] Ell 8&D-MOSFETGD— flSft&JPfjg 
^LT&tK 0+3 0 lt±D-MOSFETT% Z(D 
D-MOSFET30im P+MMI3 1U 
©N:ntf**^-wWi3 1 2rtfc*ft©PS¥»ffc«i* 

3 1 3 ftmfe(Dmm*ffiTTBf&£ti, s&tRPi* 

»ft»a3 1 3©aMrai»«B*C(4N+^3W*:««3 1 4 
#*/»&*lT:fc!K ±IBPS***««3 1 3C0gffi^ 
±I3N+ 3 1 4 kNSxWt^>t;i/ 

S3 1 2 £(Dm<Dffiftlzmjjfa\Z^**))/3 13bl ^ 
»J5E*n5«t-5fcfeoT^S. £:iT?±fBPSf¥3ifMH 
«3 1 3tt-affittt: € fcl}JB«*nT*5t), oitJft^J 
©Pffl^»B»a)lt«k:«k!)!Bl©'5i;v«l*3 13 a* 
ffcJfcU «©PS^tt»0tS*tA4)^+*;i/««3 1 
3bl ^t?I2©^x;i/iJS3 1 3 bSMtS^h 
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ti8±EPfi**#«*3 1 3#fl£jffi<*ftT^*o 
[00 0 9] 4*3 1 5tt±fBNffio:ir*=^>-WI/J13 

1 2±£, »»-rapffl**#*«3 i 3<Dr**)\,m 

«313bl t:»#S«fcdy-H«li:«3 1 6*^UT 
*«*tv&y-b««^ 3 1 7tt±fBPS4MH**tt3 

i 3±^n+ mmtm^wiz^izifiz&oj&mztitzx- 

?y*t«, 3 1 8l£±f3P + 3 1 1 CDX 

[0010] Z<D£otem&<D'D -MO S FE T 3 0 1 
i:it^T±IBU-MOSFET 2 0 lflt ^-V 

. ^0iSS{HUcDN+ V—;*Sa4 3:^i?l^-~y h-te;i/<>DS 

[0.0 11] $&. i2tU-M0SFETT*(^ D — 
M0SFETt-HIk&5')x;Ha3 1 3*g5Fe§T-£ 
J - F E T»*#*©«S±m^ -CDfefe® 

[0 0 12] D — MOSFET3 0 1 ©fifjg 

T-i±> B8tS^x^«W3 1 3#^ftbTlSg£*lT 
V>5&«>, 2r>«jffilon(±01 8 £^£-5 £££60^ 
^;i/««3 1 3* 6 3 1 3bl *^UTN 

^tr^^-wi/jf 3 1 2©, tf-vnm3 1 5©**!! 

TSB#3 1 2 a£^*LT8Kft&tfC£h&D, 
©NJitf#3rv-WWf 3 1 2 ©>y- b SJSBTSB^ 3 1 
2a(t J-FETS6*tcJ;»K o£ t) ^(DMWcDFm 
^jL)\,mt&3 1 3 fc©PNffi^ffl*6Jitf 

b««K«HWj #«<4^T45t)x C<Dgfl#3 12a<D 
jgJ/tRg tt^gftfeOfcttoTV^So -CDSI^MOSF 

[0013] ClftCttU U-MOSFET20lCDi 
ilt-li, Rgt^«)x^3lih ]y>^2 0 1 a£<fc 
t> ftT # ?K U*t>««5i;i/*«3ttj£V^N- J. 

1 3 fc*^i;i/«a3<^6*©T«CDi£^N 

**t»*t5:tB:S<, JfePM^x;i/f«3hN 

Stf>»ifi(0fi»Tffi^MO SFETI?4MtS^ 

[0 0 14] i^9-r;HXi:it ±i£LfcU-M 
OSFET£>ftil£ N |fi«y-bSayW*-7 
9 (IGBT) U^^^©^*5fe5p 

[0 0 15] ±!BIGBTCD«ig«U ±I3U-M0SF 
ET©«JSt*5V>T, *<DN+ ¥##S«1 fcilftfclft; 
*TP+ ^©flfe©«j^(i±IB 
U-M0SFET^|i|-T^6o COIGBTfli, » 
#«8tfct±fBM0 S F E TGD<fc 5 
<x IE?L««fc*>SnfeS;Li:i:&!K ^7-MOSFET 
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IE?L©«jR^*$tffe»MO S F E T fctt'Vtav^ 
V> 3 fc«b«3ST?tt I GBTT'*$MI 

[0 0 16] WTS£K:«e*CD1M U^^I^hltx 
^ y**>f y^KIM UX* (EST) Jcov^TKWT 

[0 0 17] Ell 6iiE STSR^FCDfllifi©— «4^UT 
S3?). B£:fcVvC 2 0 2 liE S T JJI^Tn ^®P^# 
MtSl 0<Z)±£H±£N- x^^yt;H2 0#fl2 

j«<*tu n- ^tf*3->-wwi2 o±m±pjs»»ai 
i a^p+rasai i b ii&mmisTj&mztix^ 

So £fcPrasai 1 a©*jlW*je(Z)±»K:tt. N+ 
rasa 1 2 , Ptt«««l 3#T*6«fcJBrt*ttT 
*>t>> * iz PffiftSa 1 3 ©±8B©fflHaB#fctt3« 
WCN+tt»flWll 4#Jgj«*nT^4 0 CCn?±fflP 
+ ^fttSS 1 0 , N- :ntT*^>*;i/J12 0, P&gC 
S^ll a, P+ffitfcSai 1 b»VN+J£fC*«l 4 
ta, E S TI?Ot>T UX^SB^4«^bTV^o 

[0018] ±i3Prasai i a common ± 
<■ i s itiuut ie, n+ rasa 1 4 , prasa i 

3, N+raSai 2 h^i-^MCDMOS^jg^JfJ^L 

T*t), ;r©MOS«ig©ffl##EST»^©;w y?- 

[0 0 19] CCT±IBP + rasai 1 bfc, N+te 
MSai 4MPSMai 3 fcttAl-S iSffil 7 
ICctoT^^ &««ffil 8fcfcP+»Rl 0©T£ 

ar±t»j«*»u i o fc«ftwfc»«$ti/r ^ 

So «c*5l 6 bte±S3Al-S iiil7 tV-hMM 
[0 0 2 0] fttiffico^TKKts. 017 tt±ffl 

SbtJ) t> >, 1-H 5 ;i/©aEti*, 

ilEl, E 2 teft^GDSKtl^Tn LTV^So 
T'tt&JgSeil 8§7y-WAl:, Al-Siffi 
1 7-*3l'**iB^C£, ^-MSl 5£^-hig^ 

[0 0 2 1 ] ±ffiy-b«?G©«{tt#:3 1/***8?C 

^^■Tv><h, prasai i aMP + ffiwai i 

b hN- 3itT^^r^^;vJi 2 0 i:^SPNg^li»^ 
r^ttfiSh^t), ^©PNg^ffiJfrfe^SJB^ii 
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[0 0 2 2] -J5s V-h^G(DmtiLft3\/>7*m? 

fcRftU NS0ft^H3a#M^tll)o COiig 

1-Sifgl7, N+t6K*«14»rf±fa?-^*;i/ 
*iloTN+ltKfa«l 2^SttMo -<5DB$N+ffi$C 
Ml 2 iiPHimi 1 afc©BCttJH^Wr*/«p 

*»oTV^0-e«?tt$e>fc:N- aitr^^r^>^;i/a2 0 

[0 0 2 3] S&CCDRf, P+Sffil 0hN-:rtf** 
2 0 fcCDHUCsbJR^W 7X&friP~DTUZ><D 
T% *-/I^#ry-K«l?A*6*f|««l 8#tfP + 
StR 1 OSi-^TN- xW^ri/t;H2 0^ffiX*tt 
So £GDN- x^^>tJH2 0^ttA^nfe*-;i/ 
<Z)-»tt«»H4 7f^-rj;5 6:*e)fcPSfi*«ai la 

oitf^vWWf 2 Oip&iSSx feS^fctSfefcPifift 

«*1 1 a*«fil/T. P+ttfC««l 1 b'sfclSlfra 
(1«H 2 , H3#i) o 

[0 0 2 4] ^C1T% N+ffi««iai 2, PtttkMIl 
la, N" aifcT^^v-WWl 2 0St>*P + 5£t£ 1 0 tCcfc 

iI^TN+Jfi»««l 2CaA^n5*Hl/ (jgKH 

4) a, Kfc^N+tt««*i 2rtTfw«^u ai 

-S iffil 7^s|Ri*-5cik»±«:^ 0 BP%PS6««ai 

;i/*»»*-f, COa^fcKrtSnfcSfittR 1 3Clit 
8SA^tl*V^o tfc^T, ©tfiR 1 3 fcft^TttWEERT 
»£U:!:44<, N+Sfi«««l 4i:P|fiKa«l 

[0 0 2 5] £(Df6*7*^:Py:/©*£*lB< 
<, o*»3±gBPIfi»C««l 3 4*tr#^*>f U^^ft 

c i:7^ - K«?A©n*aE*ta*«*M»-r ac 

*Ki4©J:'5tx «*0«BttPlfc««*l 3rtT?J4, 

1 3 a£^£tl£<Z)T*,. PffiKfBai 3tt* 
COffiJnCR 1 3 £i*&£^<D&#te^T-&*K ONffitn: 

[0 0 2 6] CCTn PffilRfllKl 1 b(*ONtt?Sfr?> 
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im u^*»fftf#±r*#, p+stsio 

i£«*«l 1 aCD^fefc-Tx P+it^llb^ffi 
AltiiStSChh^ tu ±I3P + ffif&fiai 1 bfr 

[0 0 2 7] 

[^H^*«^bJ:d ^-T5^®] t£*CDU-MOSFE 
T2 0im MOSFET4:MM/>frtW-h 

[0 0 2 8] 01 4tti»JBEffiT©JaHfcftS«»i6*© 

N- ;xt:*3^>-wi/jf 2<?x b«lffi5CDT»:3 — ^~ 

©8B#CD«IK£JKB: 4 . 8 x 1 05 v/cm-fcy^l/^iaa 
-e©«»3fiKKiJt^T 7-1 Ofgav^tt-eftDx W£E# 

[0 0 2 9] C©WffiffiTfc»f 3&«*i:LTBIl 5 
£^£5 N- :nhT*=^>-wi/Ji2rtfc:, IMi 
Mi5 6DfifflSV3-^--as#«totuS J: 5 7 
D-fO^P + MS«9WU ±ffl=i-^-» 

[0 0 3 0] $&B1 6,01 7£^L*:1M »J**(Z) 

;K±P+ S81 1 b*6*fc»T*V— K*FC 
«c§|Stfe3^tiSJJ:«!WSvMgBH2, H3*l5Cti: 

[0031] z.<Dftw\±±iz<D&o*mm&*Mm?% 
[0 0 3 2] SLtzzcomm, vxtHDm^mmxi 
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[0 0 3 3] 

©«u 8 i #tso*«fti«Diffi±!ci i ammm* 

£8 2 commmtft urtsit £ nfc8 2 tiicox^ 
tt'>*^/*«oaffi»^fc:±fa!i!2©iftisi«ic 

J: ol&f&Ztitzm 1 #«S©*«M*:*«i:** 

;i4M£?-**;i/;tfjgAStiT« ±f3^*ft*i:*#& 
*Mfc#*a'r2ft?«l££:feV^T, ±138 1 ©SSiUBI 
±fiMfP«ttC%'t'f £f?fin bfcB$±g3¥#tt 

b©. mmmizjGmrz9inK.Ki&mifimf&i<ti&x. 

±!382©Jfi&JPCJt'VT:»< bfc4>©T-afc£. 
[0 0 3 4] £©»IBtt±IB**ffctt11fc:|3^-C, ±13 
JS^fltit*. ±!3fflffllSafflS^©, »2#Mtffl©«>i 
;i/«*T«©*«fctt» ±I3^1ffl«6StMffl-SB^^b 

©^ttt^T^«ie»ajR* s <£<«:oT*5»). ±ffl*IW 

«aca»ywT^tBiinbfcw» ±18* 1 ®immk<2)& 

ffi#±T8 2 #SM©Se««T*®t)*VS^?«jg t b 
fc *> © T? S «, 

[0 0 3 5] i©*WI4±ffl*SHMg«t*V^T^ ±13 
±IB0JftMMi41£H0s 82a»«l!©£:r: 
;p««mH9©$MRCfciU ±138 1 ©«6*tJP©-§B£tf-b 
T±i381^«l!©*a»ftJi©-a3* s tegU ±13^* 
#JI©s ±B3§ijmiS®©)SBStF^®Si^ig©3-^-a5 

t*d, ±§38 1 ©ss^m©. mmwmmtmrzm 

TfctK ±ffi#J»«atiS»^-f r^*BljMbfcWfx ±13 
fc*fflT-&£<, 

[0 0 3 6] £0JBHI±±flB*MlfUtBK::|30-C« ±13 

JBttfcbT^tK ±ffi>>i;i/!IH* ©IB t± 
138 2 ©«6!iJ&#:fl-iE bt v> a Si 3MB it i: bfe * ©T-<& 

<5 o 

[0 0 3 7] £©»l!§tt±SB*#Kfc*«C:J3^Ts ±13 
8 2 ©«UK©Mf[£. ±138 1 CDttflMICD*IMi C * 
Sffl»mffi©g«iB*##«»S;h.SJ:3J**:U A^o 

- ©Mip©«^tc i sii i^mee ©£»#«»$ tia 

id. ±IH8 2 ©Ig&M©, fx^HBKfcafSiB^fc 

[0038] c©jgii!cftsiMift&Mea*#&tt> 
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8 1 «SM©8 1 ¥^<W1±£8 2 #m^©8 2 
»**J»U S8 2¥*#Jll*]k:8l#«l!!©8 3¥2» 
ftl^MWCMtSlgt, ±f38l&i^b8 3^ 
*#*£SlRfl<J£Rfc*bT, ±138 2 &T58 3 ¥$ttJf 

*jtarsKntt6&»ft©* 1 omzftm-tz 1 1 * 

t> »W#»^©->:r>i/»^v»i#«si©*#* 
««*JBfiK^-axgi:,. ±138 1 ©$t©J&®gB#£j®#l 
KCiiLT, ±138 l*#fl«©*MaWH:>raifi2r 
JBJBtt©*2©«l*JBj«T5igi:» ±I381ST^82 
©$© ft Sffl± t i&6jlM£3r SfflMJPT* t o T U 
*©^±ffitcS^-< #>£-A£!8it-raxgiu IML 
3 tit). ±I381©$F*lSffi±;&tf82©igJgffi±© 

ife^M©^jp4, m2<Dmwmm±v>mwLm<D&m&t) 

JP<-Taxgi: s *©gMM»««*±IBiBi;StfflS2© 

*rtCH»&#x ±K*3:;i^aj«±c±aB«si#*fflo 
§38 1 © mffl^si c c: a t n^tto Co As 2, «fc ? 

8 2 © 4 S Xg £ £ #tr * © f ifc 5 „ 

[0039] z<D&wi±±&*mtt.%iwe)Wimjj&ic& 

i^T, ±!3fflWSfii©mfiK^. £Sfii£J&$;-f aiiufc:> 
B'f * > * ^©ffSgB§8t* s ±§3-5 t JR £ £ «fc 

o 1 0 io~ 1 0 I3f@/cm2 ©RSf*ST*8 1 *#tt*®8 
l£ffi*fl»&JIMtfaigfc, *©«ffi«5'>* — *3 
0 0~4 0 0° MftT- l~5KfHff-5Xgt*JilraU 
±f3*&«i®l©. 8 1 ®^rtSffi±S'0 ! 82 ffl?»j£ffi±© 

' gfra-wJBI^fbC.fc a b # v>ttSEE©^»*MBiS:£tis ± 

-5, ±I3$g«iJSI©> ^i^atSfrafiP^fcH^aSf 

£jfcfK-rafc©T-ifcs 0 

[0 0 4 0] C©^B^^^S*«<*:^g{±, 81«mM 
©8 1 *a»#«©8 1 3Effi±(c8 2 ©#m§9©8 2 

^*st58 1 mmmom 3 ^^s^ib^jes b, ^8 

3 **fltJi±caw«Jt:SB 2 #ms©84 *^SS:, 
K8 4 **»JI±K:» 1 ^tSM©8 5 *NM*J|&j&j£ 
b, K8 5*s|tf*:Jl©±as©^ia^ta^fl«jt8 2?g£ 

138 4 svf 5 <D*m<*fB<Dmw£fmm*'frLTw*m 

BJiDb&Kfs ±l38 5#«#:Ji©, ±l3«6^i£^gp^ 
ic?-+*;i/#mj«*nr, ±l38 4##frjii:8 6^ 

flsjitcDH^ji-rasR^flijftfc^-rx ±i3fjfflimfii 

tcit^-f T^^SlSPbfc^ ±l382»mM©84^ 

frS©. ±l3«g^Kj£^©gB^tc82#S^©Sfea* s 
M$iT.5io, ±I3$6^M©, 84**frJli:^-ra 

gB^-?:-e©flb©Sfi^-«t t>ss< bfct©ffea. 

[0 0 4 1 ] C©^^{i±|3^#^Bk:i5VNT, ±13 

©, 83, 85, 8 6**»JIi:gr5ai^-©^jP*Ji 

^civ ^-^^©j^ipcDJt^tckabtv^ffimjEro^SbAs 
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Mft K. 4 * > 4 a A b T @^«® * L CD T- ft 
[0 0 4 2] 

• fc^aE"rs»2©|ft«BI<Z)«JPct»)*< ±gBffln« 

ac»>^f r**i?inib&WK ±ib» i 
ja**iaj;-5icbfcjfc*K j»^-f r^BJnWFfctt^ ±b 

[0 0 4 3] g=fc£©$BK£;^TfcJ\ ±IB»J«l«ffiffi 
[0 0 4 4] d©»fll§fc:|3VvtH\ ±SHS 2 ©«S<iMCD 

jujp*, ±hbsi i (DmmmcDmmfciz jismms^ 

[0 0 4 5] £fc N C<Z>««Bfc:;|3V<>TH\ V4V7s9m 

im u ^^«uac«aE*«*&-r 5 sirs 6 * 

»«ffit:ifi^>f 7^*BUnL&fip, ±IB!8 1 aSSMcQfg 
4 Wt»:lgt5^l:l2#fIcD 

5*##Ji^ffl*, *-;t/*§i£&< tz&cDsu^xm 

[0 0 4 6] Sfc^CD»Wt:*J^Ttt, ±iBSI4¥#ff; 



#:<£>T% bS^fi«EE0Jf:fc*ffl< Cfc&<±fB*-> 
* 7 !$F^odMI§£: El a £ i: #T* § Z o 

[0 0 4 7] 

Si^nfe^it^t), U-M0SFET©i 
flB«H6*5*UTV*5o HfciSlvt* 1 0 1 tt*^lfi«CD 
U-MOSFETT% C0U-MOSFET1O It* 

«c^«£bTV^a!Biy— Hft»« <£>*g*i§l) 6a 
4, V*)lffi&3 hy~Mffi5 i:CDiHfc:*N5EbTV^ 
SI2y-bJSS*fJil (12 0|£il) 6bctt)»<-r^h 
±IBN- ^tf*^>-wW12£u ±BB7-bS 
8 5 ©|&HB8fcffigbT^5ffl^*«t«iJR^fiV^N-- 
««2afcl/TV^p 6al M6a2 fcfc> 

*ft±fflSSiy— b»»«6 a<D, ±IB^-hma5a 

fcSrrajSBirefctK *©te©ffl#(il2 1 3C**bfc 
«©U-M0SFET2 0 1 SI/ST-feSo 

[0048] »£»flsfco^TBMrrs. ±ibu-mo 

5 FE TcDJryftmiz&^Ts f—hmMSZmzsu 

(MOSFETON- b'U7Mhfef ?o ) 2CD, 
m^-b^JK#Mg|5 6 al iS«Cffi«-rS««#P 

s«a 2 b ^ste u $ fc±iesv^- b i&isiKJsmffi 

6 a2 IT(0N-«ia 2 aliPI«82 c ^ 
h <hfr£o CtltetD K'J7 b«2lc^£t5bfc b 

9E, o i !) 1 1 © Mfiil 6 a (^T P 

a^BbnackCfttj, b^-r> (jfci^v^^ 

<t t)«E* b b>^acD3-^-BB-e»*bTOfc«** 

[0 0 4 9] SfcU-MOSFET©*>ttH8iC*3V^ 

•> i 3 CDfg 2 y - b *g!i§i 6 b fciEft-T a 

1 »V6 a2 CDS^CDN- f U 7 b«2*5^&^N+ 
#««2d, N- 2 e(C«ftU ±IBV-^ 
ii7A^ft^;i/3a*IIlTN- HU7bJi2^ 
aA^nfeS^AS^CD b l/>fIM0S FETilPia 
i:J-FE T»*CD»»*glt « C fcft < «EttS 

[0 0 5 0] y-Hes5i: 

N- Jit:^^r^^;i/B 2 kcMfci^as-rsJB iy-M6 
StM6a5:, b mm 5 i: •> ^ftfflR 3 hcDF^^^bffi 
■ra«2y-Hft«il6bJ:D»<u ±HB^-bma 
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±ffl* 1 b ttttlR 6 a # P J: *) gto 

tu* <ift£cJ;b£a®7, 8Flti;W7 

[0 0 5 1] SliEtfJ 2 . El 4 IttftWcom 2 CD^SEflJiC 
J:«*»#««*IBBB-rs&tt<3Dia-tf»5, U-MOS 
FET©Kffl*j6*jSbT^S. BC^Ts 10 26 
#^#J©U-MOSFETT% d £T?li±fB* 1 
«|©U-M0SFET©*jgt:*5V>T. ±HBN-xtf*' 

-b«6^M6 a(DJaSB156 a2 4, g iy-b«fi$fJii6 
aCD<IJffla56al ±t)jp<u ±18^- b«« 5 afcifc 

gB#£P£LRftB2 b#£bT, ±IBPS*i;i/»«3 
k±f3P+M:7n-:7M >^««9 k#«*-rSA5K: 

[ 0 0 5 2] *^»f^lCo^TKK"rSo ±f3U-MO 
SFET©*7ttJBfc:*5V^T, h«ffi9SfiiC/W 
TZT&t. m5Kl7F'?&olZ^ N- KU:7bJi2tf)> 
»^y-Mfili««a»6 al jS<g©a$#2b#N-M 
**>PS!fc:S«bT> Pl!>x;i/«a3kPi7n-f 
4 >^««9*s±taStE««2 bCiS«ISta. Cft 
Cct9P'J7 bB2£^mb& bl/>^a, o$Dgl 

[0 0 5 3] SfcU-MOSFET©*>ttJBK:*^T 

v *)vmM3 <Dm 2 ommm e b izj&mt 

*)13 a#£b£hh*>£, N- K U ? bB 2 <D*f— b 
«fe&Mffi0aSS#6 al i£&#N+ *»**«2dfc«ft 
U ±Sft^3a*aiUtgfet?#JFET» 
*©K»*g»tSCi:ft<N- K'J7M2taAt5 

[0 0 5 4] £©*jfc«fc:fevvrtu ±H3«l*Jte^Jh 
«tDi«S7, 8IBCJIt/t>fT^*WIII*ttfcWC*ft 
[0 0 5 5] 3 . m 7 ii#2gW©!g 3 ©^IffllWC 



8 V-Jr* 



Tx 1 0 3(i**Ste^JCDU-M0SFETT% d^T-»± 
±IBg 2 ©|Qfc0!l0U-MO S F E T<D#|jg£:fc^T, 

±m*=-)vw&3*. m m&BBVXDmm 3 3 1 u ± 

ttkbfcy-b«ffi3 5 4fflv>T:fetK dCT-ti±!3^ 
*;i>««3 3 ^y-b«®3 5 h(Dmo±MW>2>f-Y 
«SR6bli«K)C«flLT^5. 3 4 l±±!BBfffl 
£ff^tt©^;i/«S3 3±ffl©JHffl»#fc^Jifc$*lfc 

N+««-efea. 

[0 0 5 6] Z<D£o1zmi&<DB 3 <Dmi&m<DV -MO 

i±±H3m 2 k B«-C & a c 
[0 0 5 7] *t»jg*^fcoVATKW-rSo £T> N 
+ 1±£N- 3ilf**S/^;i/JI2*«J«U 

P5S*»»JB**J«b, ^^tSPS^ttlrtCIR 

W*ItabT±iB^t:^^rS/^;i/Ji2t:3*-rs, ftS^b 

felI^fitSiSV$Sffi 1 0 3 a^Mt Ztl 
fcJ: t)±IBPS^i;i/««3 3#±f3N- xt?*^>* 
;i/J12±fca«lfl5jt:«j«*tu* (0 8(a) ) o 

[0 0 5 8] Jfcfc±fB****«aB«fc: \sV* b 3 1 
*±13N- x^^^til/lZ^SatSi^Mb 

(EI 8(b) ) , m\sV7sY3 l*v**fcbT±IBN- 
3itr^^rS/^;i/a2 4^*tt^y^>yb-r, 
a***-SM/>*- (») 10 3b^Mn (08 

(C) ) O 

[0 0 5 9] m^X±M\/*J7s b 3 1 &Rfc±bfcf^ V 
$il0 3a©^E M/>^il3bII4tW» 
**«©«ffl«*»ftibT»ftiIl3 6ft»J«b (08 
(d) ) > *«fr*«©fiB«C»3R-r*>3 3**K1 
0^*fbTSK*^[nl^6^-rSh, ±IBRfb«t3 6 
©, b U>^1 0 3 b(D$m$t*ffe<Ufr<Dfr\Z&A2 
tiSo £ft£cfc D±f3^^;v^3 3 ©S®(3D7jc^pgf^ 
an c tt«Mtli'f*>itX**3 7 a#, £fc_ti3b 

(08(e) ) o 

[0 0 6 0] *<Dik, 1200-1300 "CgJScDiS^ 
^Ml^ffiL, CtitJ;?)±JBK{bK3 6®, bb> 

5^1 o 3 b<Dpmffi*m<&fr*m< b, ±iB» 2 

b mitm 6 b^Z^^ i y- b 6 a (omm&ft 6 a 

2 *M!&*tZ> (0 8(f) ) o 

[0 0 6 1] ^(D&li, i^Ut^V^ ±IB»1 0 

3 baifl 0 3 artfeiy— b«fiS5*a»a^ 

tU-MOSFETIO 3*JBJffi-r5« 
[0 0 6 2] Cl©ct5ftfl|«0»3©|iafi«-ett, PI 
>>i;i/««3 3*»B6Jl5»tti:U y-b«fii3 5© 
±*»*»»>3i;i/««3 3CDJBttfc^ofc»ffli»6*« 
ttfcbfe©^ P3S^3i;i/««3 3CDff$fi!c«^ffit|ft» 
JK3 6*»«*T4i:x ^J|felStM3 6(D, ±IB^*;i/»J« 



I 



« 

*Sg§*P06-013621 



3 3«ffi±©ffl»#»»fc«»UTia«*tuacki:a: 

#6a2 aW*2y--b«««6b©»Mfti*IB#Cff 
[0 0 6 3] £I560!I4. H 9 J4Cl©»racD« 4©^D6flW 

**jb«©im y***?Ts c:®*? i o 4 m y 

- Mfi«M4 6 ^CDN + 1 2 i:Srra»# 

4 6 b *flbcDet5^4 6 a&tf 4 6 cfcib^TaK bfcfit 

IBN+IS;«*«1 2 CD, ±iB«fi«tM4 6©&Jit{bgfl#4 

e biiSj-raas^pfflsfiji 1 2 aWMtsnaj^ 

£bT^£o 5&i5CZT-4 6 att±ffi3»6«K4 6 0DPS 
1 3 kgj-TSffl^ 4 6 ctt±IBI6«M4 6 
PSJftftttttl 1 afcSrra»#T?fc!K ^ODffeOD 
SB^ttH 1 6 C5*bfcfi£3feCD1*->f 'JX^I?2 0 2 tH 

[0 0 6 4] Jfefcttf^lCoV^TBira-rSp *^fif©tt# 

1 1 aCttX*tlv PSMtSiJl 1 b*ii-pT> *V 

— KtSl 7^lgfcJR^tlS*s, Nl«ai2 0«8I4 
6 biE«OSB^ttPSKteJi 1 2 atf^b, P3S#» 

3hPSISl 1 a#&»£*ia;:fci:fc!K 

[0 0 6 5] C0£d£#^»ftJT-l£, M^>^-y— h 
fi« t*«#MCfifil#»** ns i 5 C L to 

[0 0 6 6]**, ±K*l~!M©^«-T?**b&J: 

[0 0 8 7] tm, y-M6««0*«<bfc:fl£oT 
h Cfci: ft *K <!C7)y~b^MCD« 



9 A 0 -»* 



[0 0 6 8] El 1 0(a) t±^ 2 ©^Jfcfll© 

-b^M£Cg 

1/Cg = l/Cox + 1/Cs 
= 1/ (Coxa + Coxb + Coxc ) + 1/Cs 
T-Sb^n^o Cs (4£j£JI (Depletion laye 

r)*<Dgm, Cox(il6«K*©»8«-C»a. 

[0 0 6 9] 0 1 o(b) itxymoomm, • «be«£ 

t f =Rg x Cg x In ( 1 1 / (gm • Vt ) + 1 ) 

Rg : h®JnC(Gate Resistance) 

gm : fflSzi>^^^>^ (did /dVg ) 

1 1 : (Load current) 

Vt : btWfiSE (Threshold Voltage) 

±S#£ES>*»fc«fc5£* Cg (DmtolZ&^T tf fcfcil 

r-ii, ^-^ (^->^-^) y^y^&mmifimi 
[0 0 7 0] rnmm 5. an utt&mvn 5 ®nmm 

T^ 1 0 5(4*^BS^JCDU-MOS FETT% dT-(4 
±IB^2<3D*SE^JCDU-MO S FE T©«jgJC*5^T. 

Bi<DJ&®gi5#6 a2 SVfS 2 Hft*«6 b©«JP* 
ififcU ^oCCDMiPJi^^Sb^V^ffiaECD^lb*s 

assks-rao^ic^ *>*ttXbTHje«w*jB«b 

[0 0 7 1 ] OS 5, N- HU7 M2tSt5 bl/> 
^y-hlftttM©«a»6al *«K{b1"Si:, C©» ' 
#T*CD^M6£#Coxb teif}J0-r£o dCDiiin^5:ffl^1- 
ffiiy— H6i»K(DJSHaB^6 a2 »V*2y- 
hlfeRJR6 b©MJS4JP< bT Cti^CDa5^T-©gg^ 
^Coxc , Coxa £{8T<*-£Tl^#* S2^-hJgJjt 

jk 6 b cDipjK<b iUotii v^ima tmnn b T b $ 

h>^CDg^^->4 O^affiffl^ t)< ^g*±IH^ 
2y-b|ft«!R©t>ai;i/a«fc»r«»^rtfcffiSSJ: 
3fcMS*bT. ^IJK*tas?WK:iE(3DH^««l*»Ab 

*#»&tu P9i^««3«c^ita»«*«fiRfc«i 

[0072] as* % ±i3^ i 3 atr* 5 cDnmmx* 
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10 v-r 



fclu M^^^-fyW^tl^ U-MOSFE 

T*micm\fxmm\sfcifi* ctu±. ±§bu-mosf 

izm.%WiZ.fcm?mm<Di gbtt-* c©±§£"fe 
±M&mMm t m&(D$b%wm h tua « 
[0 0 7 3] zonmmx-it. m 1 y- vmmm^mm 

SUfl-6 a2 Stf^2^-hffii^M6 b©BSJP£ti:*:bfe 
©T% ^iy-b«ft^6 aCDffiUSg|J^6 al ©^JUft 

#J;M:*>££AbT@£«^&Jfcmbfc©-C-, ±IBSI 
J¥«*C£a b£offiaE©S»#WM£;h,a -hi:** 
5c iixtot btv><iaEfflSj&-fb4EI!3-=>o v ±12 
# 7 l$n a d i:#T- § a„ 

[0 0 7 4] ^IBE0>J 6 . m 1 2 (±*^^©B 6 ©HSfefJ 

T> 1 0 6ti#Hfite0y©EST1M U^^|R-?Tf N dft 
t±> ±I3^4^JE0<J©ES TIM 'J**tC:}3l>T^ ±tB 
y-M6IMI4 6©x Ng*ttl 2fc»fa»#4 6 b 

% ±IB«iitM4 6©, P£««l UMP^xM 
«U 3 iiSf ag|5#4 6 c, 4 6 a©Jgyp£lt*U * 

o c © $tjpti * t «t a b § v ^aa£E © &m m $ ft a 

£5. M14 6©^**;u*fJfcgB#4 6 a£^f:tf->£ 
©HJS0iJi:|H|«. b#^<imE©gjg'fb*E|f)oo, * 

—>x 7^m^mmr?>z t#x £ a„ 

[0 0 7 5] 

<ttv«^ i**s!©^#{M^©mfc:4ra 

©Mffot t>»< ±fB©j{a*ffitis»-'W7^«Bjanb 
fc«K ±ib!B i »«s©^#frs©x ffiMttffiicjQsr 

aSB#£S! 2 *ttS©£«ft(tt#J&jft3tl3 <fc 3CLfe 

©tn a»vw7 , ^0iiraKffci±» ±ib* i <ommm<Ds m 

zbttit), c*tc«t»)ii5iflEfb*0adh#T-§a«& 
^#&a<, 

[0 0 7 6] *fci<D»fl9fci*ltt±8B**flMtt«fi:* 
l^T, ±fBfflffl)«esffi5F^fc:(SB-ram2#«M©^^ 
JMBW*>rII£J&fl&tti:^ ±i3ftt»««S©* ±8Bf* 

^b-e-r«fffli»#jBff$tti:bfe©T% tji-frmmv.mk. 

«W±©»##tt»C:««UTE«S:h.a Chi:*!), 
IE**;i'*««!lffi±ffl#©JMMb4» '{fe^O^D-tr*? 



2&jn#$>a. 

[0 0 7 7] £££^©SBW£«fc*Vtf±IB¥»#$£§£ 
fc'Vt, ±f3£2©«figJK©KJP ; £* ±IB^l©«fei^M 

©8 M<b c «t a»j®s«ifflgfiJi^*sffljg!* tia «t a 

ii*u * j -='c:©MiPti^t«tab&v>ttSff0^i)A s 

ti^^ftaia. ±ibb 2 ©nautili©, v^^mwitm 
■ragp«-fc^^->^aAbTB^s#4ff^bfc©TN 

y-hJfeSiMJcHbT M/-P*7©H^k:$,a, b# 
v>ffi«EE©Ji*i:;w y^>^S&K©{aTl:*i:4)fc» 
Aooji5BBE'fb5:lia C t#T- £ aabn#ifca. 

[0078] cc^t^a^s^etcctti 
im u^^«igssi~^4^frjitc«fct)«j®r 

&*<u ±ffl#j»m«ifc:a»-'^-f T^ftBHoufcRfx ± 
13m 1 mnmom 4 *»#*©, fswwscsag-r sas 

«-cjb 2 ^a^fflSteJi^fiSo^fta =t a c bfc©ts 

*->*7l$Ctt«3¥^»fr&iM¥*ftti©filE 

tiacti:*!), o * Y> ^->^7^©Sgtijggg #Mi8g 

[0 0 7 9] S&s Cffl^tJ;tl{i±IB**^giC 
£^T, ±l3m4*#«:Bi:S-ra«fi»JK©»mC«t 
a»J^«^©^St|^* 5 fflS;$tia<fcd, ±13^3, 

o - ©M^©ti ±iz «k a b ^ ^mmEE(Dg.M-&®m2 ft 

aid, ±E»5*»#JBkS'raift«Blfc>f*^*tt 

AbTS^m^*^fiS,bfc©T% b^V^fiSffiffltiA* 

m < z h. tt, < ±ib ^ - > * 7 bs ^ © mm & e a c t * t- 

ga^A^fea. 

[Elffi©ffi#55:IKB^] 

[01] *»W©»l©*K«|C«k«*»«««i:LT 

u - m o s f e t ^m-rmmmx- &a . 

a. . 

im3] ±l3U-MOSFET©y^>ttffl^Ci5^,^■ry- 
[14] *»WO»2©^«CJ:S**fWH[«i:bT - 

u - m o s f e t * 5* r m m m t- % %> . 

[05] ±fBU-M0SFET(0^7ttSl^i5OT-y- 

S o 

[0 6] ±I3U-M0SFET©^->:KSS{C43OTy— 

S o 



*SIB¥06-013621 



11 A°-2T 



U-MOSFET*^"T»fHiaT*So 

[08] ±E«3iai5«*«©»jft7D-*^-r»fffiia 

[09] *«W©»40^«C«tS*»#iS«i:l/T 
[010] y-f§lM^->t7^tl-iE^ 

[011] *»W©«5©**«t«ka^»»*Bi:U 
TU-MOSFET^TffiffliT'feSc 
[01 2] *»B8<O»60*««tcta*#ft*«i:b 

[013] ft*0^9-r^W ^kbTU-MOSFE 
T(Dffi^5:^r0T-$)^)o 

[014] ±IBMOSFET©«Mfc:*5»S^i^ l/- 
[015] ±83U-MOSFET£:fcttaiiifffi<£T£» 
[016] fi£*01M U^^©«lift©— «|*^-TBffflta 
[017] ±IB1M U^*©»fl5ftlBWr*fc»<Z)Bfffi 
[01 8] »O^9-fW^i:lTD-M0 S FE 

T©«itt^"r»fffiia-e**. 

1,10 PS*«»SK 

2, 2 0 N- ,x -Wl/JB 



IS 



2 a N- 

3 P^x^ia 

4 N+ Jfi»S^ 
5,15 K 
6a m 1 

6al miy-hie 
6a2 Wiy-htt 
6b m2y-h$6 

7 V— 

8 kw>«3i 

9 P+ 7P-f^f 
11a, 13 P£¥«fttKl* 
lib P+S*»#*« 

12,14 n+ M*m<tmm 

12a 

1 6 a mmm 

1 7 ^i/f^mm 

18 TV — FWS 
4 6 y-Mft«M 

4 6a v-Ymmmmm^fr 

4 6b ?-bJ^jR{«Kffi 
4 6c ^-h^SiJilJSffiSS 
101-103,105 SI- 
JCkSU-MOSFETSI^ 
1 0 4, 1 0 6 S4MS6© 



;aB«c«tsE s t 



[010] 



(a) 




Depletion 
layer 



Coxc- 




^Cs N" 



>Q2 



9 
2 




Cb) 



vg 



11 



Id 



vd 



von 
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[02] 



s 

9 



G 
o 



101 



1 



J 



?77 ///////{///////A 




1 : pmw<*&m 

3:p o x;i/^*6* 
5:^'-h Eft 



6a: sfti 

6a1 : 3U y-h »»f«1M£&#- 
6a2: * 1 **- h fe»J8JSEa# 
6b: *2^-Kf£i»fSI 

7: 

8: KLM vfiS 
101 :u~mosfet 
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